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Abstract of JP8274330 

PURPOSE: To easily obtain transistors, 
having a plurality of threshold values, inside an 
identical integrated semiconductor device by 
forcing a channel region having different 
surface reverse voltages. CONSTITUTION: 
First impurity concentration channel regions 
1 04 and second impurity concentration 
channel regions 1 05 are formed in a plurality 
of rectangular shapes in a direction parallel to 
a channel length. When mask pattern widths 

107 for impurity introduction and their intervals 

108 are combined, the area ratio of the second 
impurity concentration channel regions to the 
whole face of a channel region is decided to a 
desired value. Then, the second impurity 
concentration channel regions are formed 
generally in a channel doping process, their 
impurity concentration is changed by a later 
heat treatment, and their depth is formed to be 
shallower than the junction depth of at least a 
source region 1 02 and a drain region 1 03. 
Consequently, when the depth of the second 
impurity concentration channel regions is 
made shallower than the depth of a depletion 
layer generated on the surface of a substrate 
at a time when an electric field is applied to a 
gate electrode, a MOSFET whose control 
voltage is high can be realized at low costs. 
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fv^S«*^«5$2CDMOS FETl-^0*Bg$ 

[0 0 3 6] 8 2 4 ©spSt UTlWe*l 81 
1 2 753S2 0©¥afClB«©MOSFETS-«&ett?iJ 

KtsnT^^mEEWffiEiis (y^-> ! #>yiHiss) 

[0 0 3 7] *fcj»l2«EEJMEigtt*^fl^te¥*#ie 

©^atL,T«<i?e8i©^aA^8i 271^2 o©^a 

KfE*fc©MO S F E H»if*i§§lH]gSlC^ffl-r^ £ H 

[0 0 3 8] 82 6©^a£LTm)IE8l ©^a*^8 
1 2 7}S2 0©^atc!B*S©MOSFET£mJiBM»)lg 

82 7©^a£LTiW3S82 5 
©Hf!;iiifilEl?S£B)il38 2 6 ©^a(:IB«©S«P«BE5S 

ffi c -« © it m-z is«e-r -a miE * m&mmmmm&T' it 
&iT2>z\t\z±x)mi3v>eimmt>^T%n-n\zi8\z- 

[0 0 3 9] 

[fPffl] «S»y-hffMSh7>y^? (MISF 
ET) CDL*Htl«ffiVr.J4«T©iCl=J:^T«fC£ 

(1) 

[0 0 4 1] 

(2) 

OfifflL^HMffi^ 1 EI©?* MJvy57-f-i: 

j:o»*-r*3it*«-p*a. fib. v T ,gv T »s 
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[0042] y-h&»m®m (y-bt&mm 

V TH = <i>iis + a • (Q»i /Coi 
0Sa + /3^ l cd£&t&3„ Q,,S<y:Q. l tt, ^-n-? 

s ic» o £ ^ * * )vm $ ^cd*(s® «t ^ 19 co^s 

[0044] 3£3<fcD. 0iJA«, y-h^JidWi^ 

n*?-y~y ztiz&Q. -Hcdx* b U 
7-<-iz£K) mim u i>%^m.ni£\zmffl-fz> z.t#x 

V,» = <f>„ s + a • (Q.i/CO,,) 
^SWiWZaRU^ IS, 0Sa + /3^ 1 CD£&T&&. 

[0047] co,, Rtfc o, , te-zt^etimm khz^u 
vATizwkm^mfr^ztzxb^^zumistzm^z 

[0 0 4 8] C<OC£lC£0iHl?SfS:H-?)glijSfctf*.T 

#m\z&&mTmmmo>*mfrmm®i&$iW&<8.^x h 
xnw<nm.t.tiz,. ^2©^g^t5utT, 
& < u - ? n.wtiD'pt&^&ms.&'&o b7>vx*£jt 
mmn&&<mM£o Dizmzztwaimttez. zn 

[0 0 4 9] ^3S^4CD^g^<i:^Ci:tr. 1 IeJcD 

i?WB:&8i\znZftmifi1bZ. «»]x.(^1IhJ 
CD?* h U-^X hcD7t^/^->r:>^XSi:'f ^> 
aAXfiJ; f5 Tk^^^^^^FMftWigAIgTMO S F 

mWLffi.ty.ib L < tt-?xW^t:M$niiMOS F E T 
©L^fimJEte. ?r*^fgi££®(::^^«A2 
tlAc h 7 > ">*X ^ i: * o < £ A £ *IT l> h 5 > x 
X^®2 T-&o fcrt^ SI 3 RZtW, 4 <£>^g:£ <b 

-5 d iTft ^^m^tcSB^&5('T*Et)^*A$tlfc b 

7>yx^©L^^tiEn frz-frm&^miz^m 
mm a £ ti^c h 7 > ->'x * © b # ^<b«je t s o fc < 



( 8 ) &M¥8 - 2 7 4 3 3 0 

14 

??74-\z£.d. ^**)i<mmzmffimz%ti.2,*m 
mztzztmxgz. 

[0 0 4 3] * -y->9 

Ltzi8,&izte> vg^mnm-i&jzo&oizmmzn 

) +3 • (Q../C.J + 2 <f>, (3) 

I S FET^i5UTfc[5!fi|CD^©fCj;0. X>/N>X;* 

io >bm{zmzmvLz<,mnmzfflm?zz\£tf-cz 
[0 0 4 5] *fc^i«, L&^mnj£tfy-hii&mm 

mm \Z L ^ ^<l*BE*^{t:T Z. t % ^ L T lr> -5 „ 
[0 0 4 6] CC0^^C0b^^tt«ffiti^TjfiMT$ 

+ /3 • (Q. /CO,,) + 2 <J>, (4) 

«A $ tlfcfr -o tz V =y y 'J X ^ CO L ^ (/ i^JECD^ 

X ^ J^fig-T -S Z. t tfiX £ % . 

[0 0 5 0] ^F^^A^tlfcm^cOffi^lt^ 
^«S;ji9]iriS^-r S d tfrj; 0 £ <=. (c 3 SStA-tco L 

^5C0^©^i«.Ci:T\ 1 IhJCO^ ^;i/5Fi(se^ 

Amum&L<iz"£ti'etimm<nmiz-£tto-i±&3itirz h 

30 7>vX^^B(Cf#.2>Ci^T^^i:Ut3fef^ffl^$> 
-5. 

[o o 5 i] m6<n^®t&£z>z.t-?. lmoT-r^JV 

\£v*)is<o^mwmfe<n&uzi&mz&f$.zt\T*>L% 
i*mni£tfm vwh l < i>ttn^timmomiz-^t>^ 

£ tltz h =? y V X ^ ^ \Z % -5 C i T^T ^ ^> t ^ -o tz 
[0 0 5 2] 3g7 C0#g^<t-g>CtT, 1 ®<n?-**)i> 

[0 0 5 3] 18. 3S9Rtf|gl (XD^&ZtZZ t 

x\ &»m<D±<Dwm**&m\zMfiSi2ti&h?>i?z. 
2\z&^xLi^m&&<Dmt&%fflfo<DYyy-J7.** 
i ®<d^* *)^MVomAJLnx®%izmz> z ttfx$ 
zmr>fzftm&$>z>o ifc. Hffie»f^¥«^®<75/?$ 
&3zttm< b?yz;x5'<D3 Lj r*)vm%i<nmti j £?-^* 
j^mmmxzntzmz tm&x&zm&it, sk^w 
50 c*A*nfc^+*;p3F««***»ia:«b^*tLT«fc 
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•31^— &*«KifitJ< fc«6. «fc 0«M4a>&t» h 7>yX 

[0 0 5 4] gl l«5fg;Si5uiT7*M/yXh 
©ft¥W/1* - >- > ^Xg * 1 X^^SST £ d t #T 

W/1^->->^Ig£ 1 lS*K-r****7f*-5"5* 

Sia±©ffiM© b §T <Affi«JE©M O S F E T ifi 1 IhI 7 * 
h I- ©ft^&n 2 I3©^«iEtl®A 

[0055]S&13fr<=>l 7 <D^&£tZ>Z£X~ft&t 

&&LTm<\tzi:m<F>mu$:ftt>-?\zm3frt>m i o© 

#I£fS«©MOS FETMillEMOS FET£j£i*L 
S?X Y<F>%^1ftn<9 -y-y VTM* 1 X*§*«&LTt> 

mo s f e Tv>&&&m£2-fiz¥mtemm&mm?z 

[0 0 5 6] mi 9<n^&*ii<bZ.tT*7* hl/vXh 

©ft^(*jM^->r:>yxf§£ liSfdSts*^^ 20 

t? 3 SSWX©^© b * ©M O S F E TrtU 

|h]©:7* h hC0^^W/^->->^i 2 0©^ 

[0 0 5 7] 12 0<D^&Z£Z>Z.tT\ 3g 2 ©gg*© 

y- h^igt^firtsxg* i ^iaiJDt-^fc'ttT, s 

-3. F L OTOXlWMXtU *Mt5* 

©igi/p©y- h^ii&£^^5x&^t-Tc&£££ 30 

fc«, ^tCXS*jSSD-r£Ci:*<«&cDL^^Mm 
ffiCMOS F ET &®%\Z'&2> Z. 2>. 
[0 0 5 8] %2 1 Rtf2 2©3^3:&<i:-5>;r£T\ HI 2 
0 CD^SiefeWMOS FETRtfFWtBMOS FET£Jg 

*i^ofcf£ffl#**. I2 3©fa$t51tt-, it 
t£M^ *Jl/ffif*©;*;£ft7:f- P ^[HlgS© h 7 >-^X^ 

T. S ****** <ifi(ttUI&7^-P^®»**J«T?*. 
^'ilcMie7^-av'lH]8Si5 i v ! t5';Ha8S^|Bl-coa«± 40 

-5. 

[0 0 5 9] I2 4CfgSi:2.CtT, WftiftftCtt 
I$ntMOSFET (MOS^-ft-H) T©S*£#) 
*fcJ:*U*t»fl[*IE<0±»-CfiC4«flEI»T*»/hS< 

***T?**. *fc*2 4(D^&\z£Z>m.K.&&Mt&tt 
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[0 0 6 0] f 2 5, £2 6X^2 7©^©££:£» 
■t?f*«*©LtHfitE©MO S F E T *Bf&? Z>tz 

tt. 
[0 0 6 1] 

Bill. *f£B^IC&fc>33gl©sJgi60!l©MOS 
F E T S« -TSJCMS^BHT^S, 
[0 0 6 2] CCTI 1 ©*ii601J©MOS FET£P1! 
fiftlfilClBUSns NSMO S F E T 1 15 

M^mw&mz&^xzs. o, ^2©^««*so?t 

o 5co^*efeze*ii^M»*Afflv7.^co/^ 

^— > 1 0 6 (C«fc0^e<J('A'^->->y^tLAc7* 

©r?:*— >i o e^h^y^^^co^-r^^tWifta 

js[ii\\zte$L<DmmviizmfrtiT^2>ftib. ^2©^ 

*>mm<z V7>zS7,*<D***)i&i:¥-ftts.y3fa<Dm.m 
mzmx-znz. 

[oo6 3] m©^*****©^**^* 
mi o 4tw,2(D^n^m&<D^^^)mmi o sa-t 

t^ttHHAfflvx^^^-XOMBIl 0 8©«a*^*> 
itCfcO, ^**JMH*£^tt*S# 2 

H-©S«Jt T» o T t> ?F*iE^« Affl 77 V Hi? - >© 
m 1 0 7 £MH 1 0 8 ©U-f X!iWi5i^fc<b5- 

[0064] m2<D*m<&mme>mmz. -ttmz*-* 

*-)\,V—7°<DT.mzimTMtfLt<nZ>. -€-©«©#Mag 
/«£< tfeV-X««l 0 2itfHH>IWl 0 3©M 

[0 0 6 5] 0 2(i, #?£BJ^«fc3f!2©#?ii6ei]©M 
OSFET$gfI»¥Iit^5. ^l©^Jg^i 
t^fC^»6«)*Affl-7X^©/1^->l 0 6j&<«»© 
M»ttt»^nTl»**<, m2©Hlig^J-e«^ J r^^i(S 
t¥fT^l6l©Sfl»^t^oTUS. Sg2©*J60lJ{C*3 
lr>Tfc^««llAffl-77f /t^-XDi 1 0 7 i^tt* 

*Afflvx^/t^->©ras8i o s ©«*-&fc-a-c3fa 
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#)jSAfflVX^/1^->COi(il 0 7 i^SIl 0 8©+M 

[0066] 0 3(±, *%,mz&t)Z>%i2<D-%mm<nu 

O S F E T fc*t**^+*;U*tt#^«A£ftfcitt«0> 
A-A' WE£*-*-«£W&*rBB|-C**. 0411 * 
*WK«Rto*»3©*Jfi|»|OMOS FETS*r«eCW 

[0 0 6 7] JB3©*JS«»C*S«r»Ttt. =F*fi*3*AJBV 
X?©A°^-> 106i«Kv H*C»*ftTH*. sH3 
OSMt«C*^Tt>«llft^||l2fl5*lt«IHfllClll2 0 10 

0 7 tlHRS 1 0 8 ©it-fX*^a:5»^$>2.. 

[0 0 6 8] HStt. *«WfC«fc*JS4©*JISl«©M 
OS FET^«-r«^Wfe¥®iaT^^. ?fl4©*i&t«J 
JC*V»T«, ^M^A/fi^X^©/^ — > 1 0 6^7}T 

/^->Cfi 1 0 7 tB« 1 0 20 
[0 0 6 9] 06 ftCXB 7 »Jg 1 . 31 2 fttXJS 3 ©HJfi 

± SMO S F E T©a«i-^-f X*£^k LfcEBHJE 

[0 0 7 0] h7>y*X?TrlA>f>Tr80Tr2 
4ft>£Tr 3 lttffilO&HMCflltoB. h7>y^^ 
Tr9i)^Trl6MTr3 2iJ^Tr3 9«^2© 30 
gftteWlCflSfctl. h7>y'X5'Trl7*^Tr2 3& 
tfTr40#><=>Tr46 te^ 3 ©flSSW^fr-S. 

[0 0 7 1] C(De»-fc»06 (C^-TMOS FETIi Sg2 

-f-2>*>CDT\ 0 7 KtjVTMOS FETH ?g 2 (D^-Win 

icifc, 0 6Ry:|a7l;^tMOSFET©I 

1 Pffl*a»**««>»aET**-6 
Z-'tTj i «C o T 4J 0 tf □ X y 
ya^KiOft^^^Mt^fcCT*!.. 40 

[0 0 7 2] 0811 '<£&<D&ffiiZ£Z>'r7l'yi'3 > 
SJ (Tr47) . I>A>X^>hI (Tr48) Rtf 
tn^l/'yyaJl'Fi (Tr49) fflMO S F E T©+f- 
•fXf^^Lfe^ST**, E16l:^lt5MOSFE 
T C>m 2 CD^F»fi^»^©fS« £ 0 8 CfT* 1^ y x 3 >M 
MOSFET<0f + ^m«i:tt, ftW&y-7U 
-*>ttlBKT*fc#o**6*4:LT'J > (P) * { . x 
K-XM^-etHftt. 50KeV. 2. 4X 
1 0"cnr'<aaM*-ei3IA&ttTO>-5. 

[0 0 7 3] i7l:i3tt5MOSFET(Dl2©^t 50 
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**©te«<h0 8©X>A>X;*> hiMOS FET© 

^<!:LT*n> (B) «». x*;i/*-i H-X***-tti 
-?n40KeV, 4. 5XlO"cm" ! ©f#T"#A$ 

[0 0 7 4] @9IJf*S©h7>yX^1?*-5Tr4 
7iTr49, ££K*«9J©**«T:**T r 1 tT 
r 6©L*V»«f|ffi*»3tUfc|»©y— h«BE (V ts ) 
(C*fT-5 K l/"f >««E (I. t )**UfcH"C*«. CO 

[0 0 7 5] S5KX*<rMt«£Ett&*f*©«*#«* 
£ * j£T©S5* (B 9 TU-.iSil'PS * tlT ^ * ) 

©xgm-j&>£ Fu-i , >mJE©i/2-r/j;*5*»o. osv 

Tr47, Tr49, T r 1 r 6 ©t^X V y >> 

[0 0 7 6] «3e*fl=tt. H9(OL*^ItE**)tt 

s^tratTffes^YWttta b*uf>m«t (i» 5 ) 

h7>vX*©fiSJ©®^£^aK:*a 
[0 0 7 7] 1, 1 2fttf 1 3 (i« El 6 (C^LfcS 

h 5 > vx * © b * i ^ *;na*»:WT -5 

% 2 ©^Mfe«S««©®«tfc©IIS<££Sg 2 ©^FM%« 

F7>iyX^T r 4 7ROT r 4 9 A^n-PnffiSl 
Jt*«" 1" »5l>B" 0" tLTO^^nX^S. 

[0 0 7 8] ^*;k£®a*, *i©^««-e»i> 

h-7>v ; X^T r 4 9©L£^ffi«JE (*t>0. 0 0 V) 

Tr47(DLtU(ifE «-0. 7 3 V) or»1C*5E 
HKfcttSJSl. Sg2RtfSg3©IIS£0iJCO t-7>yX^ 
©L#V^ffl«JEE*^flTbT^SA^2©^*fi«I*l*«« 

[0 0 7 9] *fcH»P©«Mrt©»ftttflS 2 ©^*iE1&* 
SE«gi£<D OH, fflffl) £ [Aim] *ttf*LTK5. 31 

[oo8o] m2(D^^mmmm^y^jimtw-n 
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&®mm®.i$.<Dmfcit<vM^ iz «t r> x *> l z^mnEEiz 

[0 0 8 1] ^2ro?Ffe6^«^«gJgt<D«*-^ir 

il4H |B)-ffi«J£ (0. 5) T'KI2<0* 10 
fcE4&«*f®*£ ©H <!: f!SjfiS££fc £ L UfflMi 

EEO^{t:£^K L £ ^ 7 y T'* -5. 
[0 0 8 2] mtmmAU. 0 umUT\Zte%h&m\Z 
Lt^IlE««l.^i:*5W5. $fl~f|i2CD7F*$ 

HX^zm&izJ: K)&M\z&<t-rz. W±l:*-T«|{c, 

n 2 <D*m%immmm<nmfcit trnvtzmmzmnrz 

[o o 8 3] 07 izifkLtz&2<n^m®im!£mm^> 20 

KKtmwizmm- zmz&-oTm¥.v>L%^m.m&*: 
&n\zM9i-?z>~m-tfxzz>« 01 5«^^coh7>->* 

xm5Tr48tTr49, $ <=> t^B^<Z)x>/N 
>X*> h h^>xX^(Z*3lt-5lt^^JT*-5T r 2 4 

(V cs )(C^T-2> HH >«»E ( I„ s )£^Lfc0T& 
-5, 

[0 0 8 4] rrtVv ya > h 5 > 30 

S) £>X»2Jtt-»»i=> h*U"f >ftffi«> 1/2-r^fe^ 0. 0 
5 VSrai^/tttt LtlrJ*. 

[0 0 8 5] 01 611 h 5>^X^T r 4 8, 

Tr49, Tr24 &tfT r 2 9 (D*t?7, V-j^b)VY 

[0 0 8 6] 0 1 5&tfl 6£»3X>A>X;<>h h7 

©fSi<AfS«£^KfaS^£C,fc7)i;ba>-5„ 01 7, l 
8R*>*1 9fC^-ri-5(C0 7(C7SUfcx>/\>X^>h 

[0 0 8 ?] it, 017, 1 8RZfil 9 tzi±ft&&m 50 
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l:<t5h7>^X^Tr4 8&tfT r 4 9 ffi 

fcjt" i" S5Wf o" titOHn?*$nTH4. 
B+<0«Mrt©*ttte» 2 OH, m 

85) £ [Aim] W^LT^S. 
[0 0 8 8] 0 2 Ott0 6(C^Lrc-r7 P U^>'3 >^-f 

*;p*£¥frfcffiWttfc»fifc<*ftT^*T r 1)5^T r 

8 <D&tanmmt±?-'r*)mmzft-tz>%!, 2 o3f«* 

[0 0 8 9] L«^tt«EE2:iq«(cm2 0>7M««ft« 
«<DiBfl|]til6fO«a[«[ttH«Jt«H«i«toTV»*. 
0 2 1 tt0 6l:*l/£r7U>r>3 >5"f ^©&h^> 

»©f»ttfC^$tlTViST r 9^<=>T r 1 6 ©figfn« 

mmt^v*)vm®\zi$?zm2cD7fm®mmm%i.?> 

[0 0 9 0] cnferaWK:. b*V»tt*BEira«»C*2 

£&oT«r>*. IX±«)*J6fl9ttNeFr*;UfflMOS FE 
T<D#J{rca>Ti£^T€r£;^\ Pft^HMOSFE 

[0 0 9 1] *fc**MS«-e»4*-f 
FET©Lt^itffBS«0VtL^, *5£WitZ. 

>X;*> h^-r^Uyv'a >*TOt'<T(0L*lf>tt 
«JE<DMO S F ET*5|^-®Jf:i#)ia©^iM«i 

* fc tt x ;u± \z g * cjg jSt- # 4 . 

[0 0 9 2] ^-f^W^ttSB<DMOSFET©L$^itt 
ftJE*tK& 0 VC0«-&. IE©?* bl^Xb©ft;^l$ 

;^->r>^igi 2 |H)©^iK^AXSTx>A> 
X^/MMOSFETtf^l^yya >lNMOSF 
ET^fi^fcKjg-rSfci&Kfci. m^LlfN^-y^JVMO 
SFETT11 7* h W7. h*m^-f\Z?- y*)im%L 
±m IZMO S F E T £X >A >X ^ > hS©SJf||<0 L * 
U«t^BEK-r-5fc#©^tt!fe£LT#a> ( B) 

^r^l/yxa^MOSFETJKigtSt 

> (P) *^A-T4. 

[0 0 9 3] d©i^, f t $;K*3©X >A >7 ^ > f- 
Bft&&X.2>Z\i:\Z&0ffim<DL&^m<Z>h7>i?Zi7 

S«t;^-ttl («A«± 2 0 nmKW lr*4«jffit 
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[0 0 9 4] Site, Mr-f^IWMOSFETffJL 

[0 0 9 5] < 1 ) 8 1 a^ttttB&tKttOSS 
fl£*t-0. 01-0. 3VTf» *2©^*fi«jJiaE«*0 

0. 0 1- — 1. OVTSSNft^ 10 
JUMOS F E T„ 

(2) ss i ^n^mmmm^m^n^- o . o 

1~0. 3VT, Jg 2 0:F»&4fcftgffi*®&S&£«E 
*J0. 3~5. 0VT*5NftUSMOSFET. 

[0 0 9 6] ( 3 ) » 1 7*fi4bfttt{B*0£SK««E 
WO. 3-5. OVT. I2©^*i«*t«©SSg 
fc*Krt*-0. 01—1. 0VTJ55Nff^i!M 
OSFET. 

(4) JBlO^*fi«l*ft«*©*SSte«flE^0. 0 1 

— o. 3vt, m 2 <D^m®}mi£mm(n&ffiix.fcm£ 20 

WO. 0 1-1. OV-CWPftWIMOSFE 
T„ 

[0 0 9 7] < 5 ) SB 1 07ttftSftfMK<a£iii&tB« 
jErt^o. 01 — 0. 3 vt?. IS 2 w^FKsetijftSM**© 
*®£fc«E3»*- 0 . 3~-5. OVT^SPftW 
IMOS FET, 

(6) m*tt*»«**©3iiBRlE«ffi**-0. 3- 
-5. 0 VT. Jg2cD^ft«Afgi|£ro3iS£e*JEAS 
0. 0 1-1. 0VT65Pfr*MMOSFET. 

[0 0 9 8] £75:, WJeL-fc^n >£ 'J >«OJF»fi#r»* 30 

->3 /IMOS FETiI>A>X^>hSMOS FE 

[0 0 9 9] £(0«£©«ift;&te£lg5©*18i«a:LT 

0 2 2 2 3 tCST. El 2 2 (a) \Z7p.tii 
5 CI. J££a^ 10-2 0 Qcm«P^->U 3>S1S2 2 0 
l<0fcffifCl»fcifcK2 2O 2*»g»SU CVDSICJ;0 

1 0 0- 1 5 0 nmcomz Vis 2 2 0 35 40 
^fflKJBJfcT*. fttII2->Un>^^lK2 2 0 3 
±i:7*M/yXN^->2 2 04 a€ttl 
TX^lCLTiy'Jn >mtm 2 2 0 3^^X7X7 
■3 1 >yffiCJ;0«?±UTlW8E*{tit2 2 0 2 CD-gB£8 

[0 10 0] ^c(Cg3 2 2 (b) iZm-f&olZ. t(jsE7* 
hk>'Xh/^->2 2 0 4 a£i**L&», teWtikm 
tCcfcD 5 0 0—1 2 0 0 nmOjP^CDXw — FgMkJK 

2 2 0 5 Sr^-TS. 'A^X-mH^ 1 ) n >g{k8l2 2 0 
3&^©TfflSftl2 2 0 2 Ifr/fcJC&BMk 50 
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H2 2 0 6 £4 0 nm©/P£C:fl£firr-5„ 
tf>£2 5 k e V0X*;^-T?*«ffcit2 2 0 6«i 
J;0 8 0 n m#iS©S$'vffiA LTX > A >7 ^ > hM 
MOS FET<D?-**)VmmttZZ>> PSx'j3>S1S 
2 2 0 1 «£9t>^*e&*&©iSUPS««2 2 0 7&& 

[0101] &IC02 2 (c) KS-rj^fc. MTL&R 

hl/S?X hrt? — >2 2 0 4 c *miZ\ZMfc 
L. W£»ai6^ 'J >-f t >4 7 5 k e VOI^M- 
T*«Mfcit2 2 0 6^SJ;0 8 0 nmtfifiO^S'vffiA 
LTf^l/'yva >IMOSFET©ft$;KB«SN 

mm® 2 2 o 8c**t*. 

[0 10 2] $LtzZ\<Dt$. Mttf7'l'r/3>iM 
O S F E T <H * \ * t fc Z Wft \tf P?L £ R 
7*b f>A^->2 2 0 4 c 

h/^-> 2 2 0 4 c ro^icfSUT^facou^oi 

filBECMOS FETJMTtS. 
[0 10 3] ^{^132 2 (d) IZ9R? ^51:, sSia?* 
Hl/yX h/1^->2 2 0 4 c &IHJ«Lfca. CVDft 
I- «k 0350-400 nm<&W3<D#'J i/>j3>I*i 

Uy'XhA^->2 2 0 4 d£iH ^tl£TX ? (3 L 

T# l Jy | J3>Sl2 2 0 9 a, b £^J&$-t*-&o 
[0 10 4] &tC®2 3 (e) Id^T^-plC. 
hU'JX h/^->a&2 2 0 4 d£*S«Lfc«. i®C 

S<J9NSffi«EC9y-X««2 2 1 0 a, c, StfHH 
>M22 10b, d£Jgf&T£„ 
[0 10 5] ^tC0 2 3(f) t^f ctolC, C VDS 
!C J; 0500-1000 nm(Z)f S«P S GBI2 2 1 1 

££ffi{~^/5rr-5o ffiffip s cm-tizy * \-u 

¥7, hrt?->2 2 0 4 e£Rtt. ^n^YX^CLT 
feP SGI2 2 1 1 Sr^x-v hl-yf yyaSSWi H 

[0 10 6] ^tC0 2 3 (g) It^Tct^l-, i?B7* 
hlyi^X h/\°^->2 2 0 4 e £*JH8Lfc&. XA'-y* 
8 0 0- 1 2 0 0 nmfflfSOT^S-'JAI 

* h l/S^X h/1^->2 2 0 4 f ^n^^X^ 
LTg7 ;i/ 5 ^ O AM* H 5 -f X ■> ? > J: 0 Rfc 
£LT7^SS^S22 12a, b £^f£2-tf-£. 
[0 10 7] *t:0 2 3 (h) lC^T=fc5K:. ^127^- 
MyvX h/1^->2 2 0 4 f ZMMLtzm. SiSfiMi 
<Dfc»<D->Un>SfkK2 2 1 3 57*7X7CVDjiC 

<t o 3Lmzwi&Ltz>. u 3 >ss<kin:H?L*a9:ttT 

mm7JlS.Sm2 2 I 2 a, b©*>T-f>WyH« 
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(m^tiX^U^. ) £«ffi£-tt-*U;f, x>a>X* 

[0 10 8] ^©^p^£*i6^J(r<fc»3$3jt^nitN^A' 

l:^til©f 7^1/ y y 3 >SMO S F E fe^, =f 
-fV-j'y^ >!MOS FETCO^-V^;^^2 2 0 8R 

ytx'jzi>s«2 2 o i ©^fcfitite, 02 4tc^-r^p 

EJ&l #«S^«5iLT©^D><h^2iS«a^*$tl 10 

tLT©y>mLT^5. ?g i ^m^iiseti© tr- 

?fiIR„ i:^2^«^#e%©tf-^fi:gR, I «^fi!: 
SSfcfi± 2 0 nmWrtCD&gir^-So 
[0 10 9] £©«k5/«di&E-rs;Li:E e fc0 4 

ETEiSME^UTO^L-fc:^. P^y ^;P^^>N 
ft*WRtJtPft^Mj8l*f;J;5CMOSi!©i 20 

roiio] '&izm2 6«. *%wizw>t)Z>m&<nnM 

->U=]>S1£2 6 0 1 (DUMlZ&Ztf 1 ~ 5 um&m<D 
N<yx.)l,2 6 0 2tf&l&£tlT\,>2>. N-)XJP2 6 02 
rtl;PMOSFET*SMSnTt>5, 
[0 111] NOXJl/2 6 0 2<D^BJc$nTl^&lAPi< 
i/U3>SS2 6 0 1 ©SICBNiMOSFET^f 
fiESttTU-g),, NSMOS F E TiiN^V-XfiSJ^ 2 6 
0 4ai. ft^i«tmr*NIFK>S«2 6 30 
0 4 b^lStt^nT^S. y-7.I«2 6 0 4 ath'l/ 
-1" >®^2 6 0 4 b t<??F H 1<D*«2 6 0 1 

&ft!g|2 6 0 6 4^LTy-H«2 6 0 4 c&WtZ 
tXTU-S. PiMOS FETt)(S)^lca|m^^S*ftT 

[0 112] *fc. PIMOS F ET<D^-^^)^mm 

mm^^^^^mmztir^m^it. mmotzz^m 40 

J#5fc*CNMOS FETiSft5/^->l:M^ 

fttir^. 0jx.«r. ^^^)^mmmm2 6 0 7*isw 

^U^CDg-^Ob^lMimffiA^ 0. 2 V (NIMO 
SFET) fc-1. 5V (PiMOSFET) 
#^<35L^rc^m)I*0. 6Vi-0. 6Vt*4»-TS 
=F#fi«j7C*tLT#n>S:4 0 k e V. 4X1 
0 " cm" ! <7M * >ttA*ftT PiMOSFETWft 
*^««Ett£ffiE, NIMO S F E TEfiBifttt 

(o. 2) «D«^-?^r*;HH*ic*W»caAUfc. 
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*MOS FET©LSC>**EE£Wa®ttfcffl*p-e* 
3. 02 6 E^Tcfc?E. h^vX*©^* 
C & * &ft £ ®«it-TM :t >& A L T t> J; t^#, 

-Kttttt, c»cfn*»-*«)*B«[jt*«o i let- 
's. »»5©— *Oh7>-^X^**B«Jt*«0*>6 1 ©M 

[0 113] 0 2 6©$6©$ffi0i|tt. ft<t«5h5>i; 

[0 1 14] HSUa^. PSiMMMfrKK 

Hi;»*£T?**tt»«©»^Ptfx;p*KW\ PS¥ 
P ^x^lc-tnf tlNUMO S FETSf 
£fcL.£:i§£-, PS*»MW©NSMOSFET0L 
*^*«EE8:0. 1VKJSL. TOMMBaCtfatiP^X 
JH*lC0N^MOSFETCDL€l/^mffi«0. 3VT£> 

[0 115] £©!§&. PI*«#S«rtONaMOS 

FETcD^^^j^mm^t^mz^uy^^-y^&xL 

TO. 6VE$JJtPL£. l^PWWfflNSMOSF 
ETWtWIM5 0%fi0ffi«JtT"f t>SA 
LTP]&©Li*UM*EE0. 6VS^5^t*<Ttt. 

[0116] ^^^)^mmmm2 60711 v— x • 

7K«fcrj»BfcSft*©Tl 0 0 nm±0SH5F««## 

6 o 7 <D^M®&n% 

©MO S F ET<Z>^**Jl'M#rt<KfeLfc«-&EJgBE$ 
[0 117] L*^*©lW*M4&fa±-*-*fc*E 

grt<$>S. cnii. 01 4Efc^3nT<^£#^filTWE 
L^^il«ffi©iift^«©i(S^4 /im«±E&-5<fcMO 
S FET£#£LT©U*^fi*JBtf*fl;L»<&*fc 
a&T-&£. £fc0*«L&ua*. J^f5rWEL£tMi«IE 
©fi<^SB#©"li#4 «mKit*oy-7 • KK>f»1 

*4«m&Ttn:ii)*IiLlV 
[01 18] Sfc, IMM)?**;!'**!**!**^* * 
em: ttx l £ ^tt*jE sswarr h 5 > v x * © 
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'pts.< t&4fe. aii<«io^±©ftMS« 
(Dmfez&mt-rz. tot, *%m<D¥m&mmtL 

Tte. Ati}^^^;P^*" H" " L" <£>y^ v-^;Hf <z> 
MltSf 4 v^;P[HlgS£#JfiS-r<5MO S F e tizh 

Wt>mftK- )v £ ffl ^xf- \ * ;hk* *j%-**fi*«* 
?m^&mm-r2>7-fn</®i&$;mj8.-Tz>Mo s f et 

[0 1 19] fc«L^*t«>C)*A*ft*i, 3t*WC/^ 
->->^Snt7* hly^X h©7X^iLl;, C»Ji 20 

*,&ts£otz&-&iz\*, *mmmxmm*y*vvis7. 
V<nK¥W&rt*->->>f<r>EL'}>^mz®.mznt$.^ 
tctbs mU<D&o\ZT^uy®'&<DYyV-J7,$<n?-x 

[0 12 0] h 1/->'X h*-7Xi7tC^M#l<£^ 

#Se«©*rffiH-efc?>. Pi->'J3>M2 6 0 ii:y 

(LVMOSFET) iBiIMOSh7>">'^ (H 
VMOSFET) A<iStt£*lTtr>5. LVMOSFET 
«mjgmJE3 V\zxS)}ft-?2>tisb\Z, filOnmC^'J 
3>iMT»^y- httftK2 7 0 1 c 5MLT^ 
S„ HVMOSFETH lilEJ; 0 A^&SJEE (« 
A«3 0V) CT»jfPT^r-&J:f>H*51 0 0 nm©y'J 
3>»{fc*|T«^y-h*fl:*t2 7 0 2 c 
5. LVMOSFETIt y— h*g»«t<>: VX 1 40 

0 n m <7)&ffc!8l £ JiH>T^ -5 7c #>K, 5-**)V*VMMA 
S2 7 0 1 e S^v*;PflH*^BBK:»tt6^iCJ:0 L 
£t>M*BES0. 4VICIW»UT^*. 

[0 12 1] -77> HVMOSFETI1 y- h*6»IB& 
SUOO nmtm^tctb\ZWimiZ±m^ *>&A-?zt 
L*l»«[*£E«3 VJK±i#*K*#<*ftbTb* 
5. -edT. 0 2 7lC7K^-«t^tC, HVMOSFETCD 
ft*^B«l:»lT 1 0%<DWl&\Z<Dfr3 L Y *)V 

7 0 2 e^^mvxmm-r^c^iz^o 
0. 8v±o. 1 vtwui-r sci^rtt. 50 
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[0 12 2] H2 7C*HTB. f— Yl&XfrWkt. LT, 
»Ifl)*J!t«MOS FET©L*UME«*0**« 

ift«K*fflir» , rt>H«{;iwii-c**. lvmo 

l». HVMOSFET<oy-httiitLTyUn>i 
ffclS -y'J3 >3ffcBt -yija >g{fcl&tf>ZS<7>ta£BI 
*ffll^T»«T* Z\ ttf&Z. 

[0 12 3] C©J:5)4*&Tt. 02 7 C0<fc -pfcy^ 
*Jl/5F*6*««&/^^->—>y-r*^ttJ:0 IE© 
-f * >& A let 0 S- * © h 7 > y X * <£> L £ 
jftlg<Z>lfK*iJ«TS;i£;&<T££. 02 8«0 2 7<£>¥. 

■5. 

[0 12 4] ST, 13 2 8 (a) \Z7frt& o \Z&* CO h 
2 6 0 3^I«2 6 0 1 (D&mzMl&TZ, -JSWC 

<m&m%<D7*hvv?77j-tiimiz&r)/'%*-> 

[0 12 5] >-'j3>SitJ^^VX5'<i:L-T^W 
SKfc-f *;i£«::J;O0 2 8 (a) <D^Uy^~)V^m. 

o 2ffimAf£tus.\i m mwkitmz. i/>jzj>&imt 

X^fla*0*5"Ja>3giB**«fflUTH2 8 (a) <Z)«fc 

[0 12 6] 02 8 (b) CD&olZ 1 0 0 CCS 

«(D««K:T 1 0 0 nmcoy- h»ffcBt2 8 0 1 
T-S. 7-f-;PHS!{kfit2 6 0 3«5 0 0 nmt/.±(0JP 
^SttT-a&5. LVMOSFETt/j;5h7>yX^ 
0 nmoy- h*{t«t£»jS-r*fctf>fc. 02 
8 <b) Oi^CHVMOSFETOSIiCI/yX M 
2 8 0 25ML, l/yXH2 8 0 2$?X9tLt 
y- hSHfcBt 2 8 0 1 4. 

[0 12 7] (S]^t' 1 0 0 CCggWitSMKT, 

fiV>»fte«Ty'j3>**2 6 0 1 Smit-t*. HV 
MOSFET«S«l:Bl 0 0 nm©y- KKWS 
&VX^tz(DXlZtA,i: : £e)%.'£X\ LVMOSFET 
O<H«fc«0«-l 0 nm©&{t8S2 8 0 3 #y- hBfefcBI 

[0 12 8] ^fc. 02 8 (d) ©±5i:ft*;wit 
«lM©fc*©l/y^Ml2 8 0 4*Mt*. 02 8 

(d) fCiJUTte, LVMOSFETfflSW:H^BI/ 
y^h*SiB£Snx^5. — ^. HVMOS FETC5S 

mz\t. ?-<c*)immzm®.(D9-r*)i<^®iVomi&2 8 

0 6#^/&£*£«fc5K¥®WK:##J£*i;fcl':yX 
2 8 0 4 Sr-v-Xy-iLT^P W *>^-f^>ftAt 
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lo i 2 93 ^jc, &*©y-h«s»«8©±fcy-hs 

S2 8 0 5^«f5, HSLfcU**. y-h«i2 8 

0 5SM«. y-bm8Rtfx^-;i/h*&{fcBt£vx 

CMOSFETW7-X • h'W>M4Mt5. 

Co i 30] a i fmt?- vnmiKDfmn.il, 

-5. 

[0131] h/js— 
i:a lE**/t^->->^bT¥*#8**»ii-r 

ill 02 8 (a) !C*Lfc7>f-;H*«lftBl2 6 0 3 
<7>^j££:02 8 (b) iJP<,>y- hBMfcgHBfifticOM, 
Sfzlt, 02 8 (b) V>m^ / r'-bm<tmMl&tm2 8 
(c) ©»^y-h*<k«l»*XSt©IBJT?t>«J:^. ft 
^&fc«|2 8 0 3<D±lZUi^X hl2 8 0 4 Sr^J&T* 
i»^y-h*fl:Mt2 8 0 3©«»**fiTUT*«EI» 20 

[0 1 3 2] 02 9ii, 2MgBflog| 8*1^0 SO i 
(Silicon On Insulator <£>!&) X 

JB»r®0T;&£. *^BJ«. 02 9K^T<fc5(C. ^-v 

£&Kte9%(D-£Zm&<on<MtfZ-?%Z.tlZ£.r), £ S 

Co l 3 3] soi SSffti(»ft>*fi©l&i:ii, s 
41 S. SO I *«C*5t»Ttt. ?-v*JMB**«S£JiJ: 

ttHi:^^:^■^'*;^«*f«g(0^tt4(»»««•*K:<i;■^TlW 

co 134] 02 9&m^Tnmj5m&&m-r*. y>) 

3>Ifi2 6 0 1 <D^MkZ 1 um<£>gHt:!&2 9 0 1 ^ 
LT100 nm£>i$M8llv'U:3>ffit2 9 0 2 7j*&tt<3tt 

tus. ^ A>*)i^mmm.&*MfiLT zit>b<r> i> vx s 

/^i7->2 9 0 3 £iiS<Z>X* h >J vy77^-ftffiC 
^0Jgfi!c-rS. MO S F E T©f t *^S«l:U^A S 
Wk<DffltKDfe*WLtfT^2>. l/y'XM2 9 0 3^7Z 50 
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!7tLTXu>1*>*9itm&hi'>)zi>m2 9 0 2M 
[0 l 3 5] *K, iWClfc&T. 02 9 (b) <D£? 

\z. *n>£ i o o av.n^.<DM\zxmwr : bz\t 

fbVvsf^yj-JLmz&K) b^y^^mmzvj 
x b&2 9 o Q^n^-y->YLx^mm.^mf^T 

CO 13 6] 02 9 (c) K*l/»Ttt, U->*Xh&2 9 
3>I2 9 0 4, 2 9 0 5*lyf>fttit«. «* 

«S?*ftK:«tO»JsSbTt>J;t». 02 9 

(d) CDj^tCL VMOS FETfC»ny-M6»K2 
9 0 7SHVMOS FETlCSOy-hgffcj8!2 9 0 8 

[0 13 7] 02 9 (e) <T>£.o\Z&* <D>f— h*fe 

mm<D±izy-bnM2 9 0 9*jggE-r«. *k:, 02 

9 (d) ©J^ty-h** 2 9 0 9$-7X7iLTN 
a^Mft^t>aALTLVNMOSFETtHVN 
MOS FETCDV — X • KH >M%i2 9 1 0 ZMJ&L 

02 9 (a) T-ft>SASnfc» 

*f#!S:lt<b*lT^-5. 
CO 1 3 8] SOI S«{r«5UTti, 02 9 (b) 

0 2 9 (a) <OUS?X h«t<OW«i©«» 

\z. ¥&&\zt%—ftitiiiLT&ts.2>mmti,xi&tfL-r%> 

[0 13 9] 02 9fC*5UTtt, ^#^fB«it 

T 1 0 0 nmt#tl:ilHSOI S«©«^OSUfi«»J(C 

£ t>ffi«ffifiv (3 <h hj v ^;U?F*iE%«g^l3 J: 0 ^Eiz 
fflmtsnz>z.t.\z?s.z>. Bf*>. **<*:««OJPS*«, y 

v^^totom&vmts tmmcizts.zm'&izte, $ 

£ t L- T ro •/ U 3 < -B-T 1 fcft 

*!S «fc 0 y'J a >»J8t£»< T$tl«^2.^ 

«5«»tt/jN$<»:-5fc»L*t>M[ttll|«aE&*<T?* 
-5. -1RiZ. S£*65^t^«MSiS&5 S O I 
(CiJUTJil 0 ( imHT«i' l J3>Wffll^nTl> 

■t*#-T*MOS FET(C»L.Tt>PI««C*J£lCT#a 

(cL-^^emns^JW-c^s. ifc. cMosisoi 
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co i4o] s 3 o (j, *fEwtz&t>z&9<Dmmm<n 

MOSFETS^-TWiCWttTiBBT?**. Sfc0 3 1 
(4. 0 3 0 iZTjkLfzlfe 9 <73^Sfi0fl(75MO S FETfflA- 

[0 14 1] uCff9 ©*S6#]©MOS F ETKlte, 

m i ©Kjp©y- hmmi&mm 3oo4i, m 2 <nmm 
<D?-h%>mmm&3 0 0 5 **)i>m*&±\z 

tt. Pi*#*Si±i:«3^NiMOSFET 

■p. m©KiPoy-newi«i«3oo4j4»iMa 10 
(T») o#y ^•j3>T?a#»js8*n*Mos fet 

[0 14 2] *fc. ^2rolKJ?wy-hiie»R«g«3 0 
0 511 FL0T0XI^%tt^i:'JO7D-f^> 

yy- h KWHfsaxsfcttgistfe < h >*;ne 
LOToxMigtt^t'jTii K>*;ne«K<!>T 

Kf4. lt«Wjit»»*«)Na!7F«*B:*JBi)S:oTir>* 

[0143] b>*jmmm7?ttmzwzm2<Dmm<D 20 
y-Mft«K«*3 0 0 5\t^A>*j],m tw-mzm$t<D 

a*<oy-h«s»gi^h> 

lt, ts.^-D^m^xm^7,^^^-> 3 0 0 8T 

5£T?&£o 30 
[0 14 4] $^tc. mi ©y-h*&«irJ«?I*£©fI3 0 
0 6i*2 0ilJPOy-hie«tt«*©«3 0 0 7 <Dm. 
^ti;j;»), mi ©*JS#J©MOS FETKfel^T 
US 2 «>TiK'»»*««©«5*Jt**i6/iOiB«tJI52 
©9UP©y- Mft«K«*fl!)iS«H:*3fa©«[i:*«-r 

-So 

[0 14 5] !^-©ffifl»J£T'ifeoT*>mi ©fill* 

©y- hSEft:i«[^<©"is 3 0 0 6 tw, 2 <DWkm<Df- v 
mmmmmom3 007 ©-y-f xWc£5«&^*5. 

S3 2(4, #f8W::ffrb-&m 1 O©|gig0iJ©MOS FE 40 

[0 14 6] SB9<D**6«tH«CSB2<DR»<Dy-h 
ffiii««(3 0 0 5***»©SW«C«t*»*lTV>**«, 

totw. mi o w*S6^jic*5t»Tt»m2 <r>®M<r>f 

-hmummmommitzffimomz&fe-rz. &tt. 
m-<nmmttT&^~c$>m i <&«tj*<©y- mswkiih« 

©♦13 0 06 d:»2©gtff©y- h>Hfe»«lfci«©«3 0 

to i 4 7] 0 3 3 {4. ^fgsfjtc^-sm i i <Dmmm so 
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©MOS FET^ti^¥E0t*-5. mil© 
*M«t*«f>Ttt. m2©K#©y-hijife<*^m«c3 0 
0 5*»Fy MKK#ftL,Tt»*. mi 1©^SB0»JK*H> 

t tm 9 m i o nnmmwimtt 2 ©woy- h 
&&.mm®<nmmtt&mw.<omz8:j£-?z>. h- 

©E«ttT*-?Tfcm 1 ©B?/P©y- NK<fc^m^©*i 

300 6 tt&2omm<ny~bwsmmi&<Dm3 007 

[0 14 8] 0 3 414, #98ipiK:ff:b*SSl 2©HSSW 
OMOSFETSa-rSSWWIHTftS. mi 2© 

v $*fr&J&2<DgW©y-hffc*g|««3 0 0 5&IL 

[0149] co.t'sawjacfravT. m2©wtP© 
y-h«e»isss«3 o o 5©«**«#*cji<"rt>y- 

y>?TO*«^©iJ-^«atS«&r**iT**. 0 3 
5 fit, *»Wl:ffi3S»l 3fl3**«»MOSFET* 

[0150] m 1 3 <onttm\t, m 1 o ©*js«&j©&& 

tttR<a«3 0 0 5*ll/fci«tftoTH6. d©£ 
•5fc*fifc<»:?-S*T?. m2©Jgj?©y-h^ijt(«M«3 

0 o 5 Tfcv-xfttfh*u-f>©» 

[0151] 0 3 6 14, *fgB^ic#^^,m i 4 <n^mm 
x*$>2>ni£9V£®t§ (y^-^#>ym?§) ©@g§0T 

MOS FET© FU-^f >*Sty- 
©/ - KT?««SnfcMOS^t- 

t*u *3©*5©©Mosy-r Kn±*<ttifiE£na/ 
©m<stci4<i)S.^<i) x <hi/^a^tC'S:*i©-rn7 t c<s^^ 

D.fc0fc#JBE3nfcB^miET*SVP P*<MOSy< 
7t— FMn <fc QtiUlZtlZ* 
[0 15 2] C©i^MOS^*-HMl~MnA5f 

>mJEE(C^T«>V-7.mEE©®TA^m{'^: 

-r/<tt)*.y j f-> ; #>y[Hiss©^^«s« 

<h*}g<&£©T-;£.£„ 
[0 15 3] *-£T**JMn?tt. MOSy-ft-HM 

1 ~M n ©f t ^JH«l:*W5$ 2 ©^M»iS©i 

mflE*%o. 0 0V) ©K7>yX^OTL, Sggrl;: 
V'J-t>©ttI*«li<&*J:5i:a7TV>4. 
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& # 5 »a ©M O S ]« » £ *« J»* K J: s u s 

<$*^n«JE#JE[§l&©$i*ste##KiiS<&5. £fc 
ct *©t? tt«t < , v>< ^©x*p y a e#WT*Rt5 
[0154] *fc. m2©y-hijse»ag^«©B«it* 
#»£>n&. @3 7n mi so&mm-e&ztz.zcD 
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